Molecular cloning of endothelial, inducible nitric oxide synthase gene from rat aortic endothelial cell.
We have isolated and sequenced clones of an inducible nitric oxide synthase (iNOS) from cDNA library of interleukin-1 beta-treated rat aortic endothelial cells (EC) completely free from other cell types. The cloned cDNA contains an ORF consisting of 3441 bp, which encodes 1147 amino acid residues. The deduced amino acid sequence contains putative binding sites for NADPH, FMN, FAD, calmodulin and heme. By comparison with amino acid sequences of other isoforms, rat EC iNOS is very similar (92% similarity) to mouse macrophage iNOS. There are four AUUUA motifs, potentially responsible for the instability of the mRNA, in 3'non-coding region of rat EC iNOS cDNA. Transient transfection of cultured rat vascular smooth-muscle cells with a full-length rat EC iNOS cDNA/SR alpha 296 construct by electroporation resulted in massive NO production in proportion to the doses of cDNA used. Northern blot analysis using rat EC iNOS cDNA as a probe revealed that cycloheximide treatment led to a marked accumulation of iNOS mRNA in the presence and absence of interleukin-1 beta. No appreciable decay in the cycloheximide-induced iNOS mRNA accumulation was observed, suggesting that blockade of de novo protein synthesis stabilizes mRNA. These results demonstrate that rat EC iNOS is identical (or very similar) to macrophage iNOS, and suggest that the EC iNOS gene is also regulated at the post-transcriptional level.